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Field of the Invention • - 



J" " -Background - • - 

y W '. 'Z :. Mariyjri^ systems have been developed in 

order to allow, for the creation of graphical images comprising a combinatioE of graphical 
objects. A typical graphicai rendering system accepts a number of input graphical objects 
and combines the objects to produce a resultant image. Such systems typically store 
software coded descriptions of : graphical.....^ a page, using a "Page 

15 : ;.:P eSCrip ^ ion Lan 8 ua S e CRDLO*. A PDLtf&nbes each- such graphical object including 
the attributes of each object; Such attributes include the size, shape and colour of each 
J Pbjept. ;&?PlpJ&$&4*^^ various other #$butes of graphical objects such a? thq 
' opacity (i:e,, alpha channel) associated with an object and the. composifing operation used 
to draw the object, as will be discussed below. 
20 - " - ^ ra P^ ical rendering systems are typically configured to combine graphical objects 
- . described in a PDL For example, .the output 

of a graphical rendering system can: include a Bitmap or rendering co^aridS sent directly 
to an output system Tenderer. Many rendering systems perform such a combination of 
objects by placing the objects, one at a time; into a destination As each object is 

25 placed into the destination, a resUltta^stilitfcin bitmap is generated; that contains any 
previously drawn objects plus the object roost hswnUy placed in the bitmapV'Thi^resuJt is 



. :V ...The present invent 

V 5 . to a metliod and apparatus for compost , 

background colour removal, and to a computer program product including a computer 
. readable medium haying recorde grpiip 
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rfi? a # 1 ?*!™ ^Some rend^ng^tenM may- 

rigenerate jhe fii&ljxesultjof a^m^^ 

~~ •once.-- • ,. . "<f .' v%v "'.;. .I'll J!'^ ! v , . ™; j;... 

I""."-"' „ The ftttrijrat^of- each input Objecftfetefmtoe the effect; ^Aaran Object has wa^al ^ • 
image.. The ordering of objects is also , important in that each bbject .is placed into the ' 
resultant bitmap in turn, where later objects may partially or completely obscure earlier. - 
objects: Where a PDL describes a plurality of overlappmg objects, the objects are 
typically rendered sequentially on a page; where each.^ • 
completely obscure preceding objeeis; : For example, Fig. .1(a) shows an image 166 
resulting from the rendering of three objects A, B and C. Fig: 1 (b) shows the operations 
involved during the rendering of thie objects A, B. and C. As seen in Fig. 1(b), initially , 
object B is rendered OVM object A to, produce the image 103. . Then object C . is? 

• rendered OVER the objects A and B to produce the image 100 shown in Fig. 1(a). As 
object C was the ff nal -object, to be'rendered,' object C completely obscures objects A and 
Bin a region 1 0 1 where; object; C overlaps objects A and;. B- Thelprdcess of rendering 
objects one on top of another in this manner is conventionally known as the '"Painter's '. 

• Algorithm'V • ' •'- " ,:~ V. V s : " "* " . - r - -.. ; "V :": ■[':'""■ 

Input and. output colour information of a graphical rendering system is. typically 
described in terms of an . intensity value assbciaWwi th?each colour .compohent of a pixel. 
For example, for conventional 24 bit Red* Green, and Blue ('RGB') colour pixel format, ".I 
each of the Red, Green and Blue colour components of a pixel is represented by an 8 bit 
(or byte) value. The value of %ch of the bytes represents the intensity of a particular 
colour component (i.e., Red, Green . or Blue). Further, each 24 bit pixel, has an associated., 
opacity value (i.e., alpha channel^ranging between 6% opacity, and 100% opacity. An;. ."' 
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;;^p^ity: Valiie ;<^:^;:i^ic^^Mt X^xeDs La^ieiely. frah» 
^^J- ' value af.i 66% - ~ - - 

; Opacity values allow for a plurality of qbjects^to be placed one on top of mo&er to 

/.prodi^lresultan JiV? 
Z' . ^one or more other t^ TTie opec^on oC^ using opacity" 

values is referred to as compositing. For example; a partially opaque object representing 
W a.pifcee .of tinted glass can be : placed OVER one of mbf^ other objects to produce a 
resultant image.* In -order, to ..produce the resultant,^ 



10 values of the pther objects. ; The image produced by this combination depicts the other 
^ objects as seen through the tinted glass. 

As another example of rendering-objects using opacity values^ Fig. 2(a) shows a 
partially opaque object F\(e:g. having an opacity value of 50%) composited onto a 
. completely opaque object E Xile^having an opacity yailiie of 100%) to. produce a resultant 
. 15 v image 200. Again, Fig. 2(b). shows VtKe.!operati6ns involved during, the rendering of the 
objects E and F! - In a region 201 of the image 200, where object F overlaps object E, the 
resultant pixel values represent the com^ 

More recently, graphic the 
. Painter's Algorithm process to include operations such as intersecting objects or colour 
20 combinations. Such operations can give the effect of intersecting objects or of shining a 
light onto an. object. For example, Fig. 3(a) shows the object F cpmpbsited onto the object . 
E to. produce. an image 300, where object E is completely opaque and object, F is partially 
opaque. Fig* 3(b) shows the operations involved during the rendering of the objects E and 
F, where the compositing operation used to produce the image 300 is an intersection (IN) 
25. operation. \ . 
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variety of other conventional com 

• ; - ;^e^uffepmp^ : : . r • rzv 

T 'Gi^hiGalrenderirig systems can also be configured to combine objects into aigroup 
5 before processing. Generally* such groups of objects are processed as though the objects 
of the group are joined to produce a single object. The single object can then be placed 
Jonto a background imaged Objects grouped, in such' a manner^ 

to the group as whole after all group member objects are combined and before, the group 
. is placed on the background image. 

10. . ; , : Fig. 4(a) shows the result of rendering three objects A, B and C to prpduce.the same 

image 100 seen in Fig. 1(a). However, as shown in Fig. 4(b), in this instance the objects 

B and C are initially combined to form group X. Group X is then composited onto object 
A to ptdducrthe : ;^^^ . : : ; : : : 7, 

In ah extension of the example of Fig. 4(a), each of the^bjects within a group (e.g. 

15 die group X) can be drawn onto a background image (e.g. object A) using a different 
compositing operation. For ^ example^ different objects of a group may be int$jreected; witli 
a "background . imaige or may act as a lighting cohditibn on the background image; The 
technique of initially combining objects to produce, a. single, object, then. -placing the 
combined resuit on a background is not suitable when objects are grouped together to 

20 form 6" single objfcfct fe.g. ..group X). Such a technique is not suitable as the operations 
associated with: each of. the individual objects of a group and which are. required to be 
performed to separately combine, each object with the background image, are not 
performed if the objects are grouped. 

As aii example, Fig. 5(a). shows an. mage 501 ; resulting from the bpmpositing of an 

25 object E onto. an. object A, using an OVER operator. Ah object F is then composited .onto 
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5(b) -The compositing expression for* (E OVER A))* 

In contrast, Fig;.;6(ay shows the; options iwqlved in the rendering of toe objects ; 
. E;A'andX'Whm:bbjeci8.E and F are imtially. ^oupedJogether.to produce group Y. The 
~, i.l:^ ((^ IN fe) OVER A), the operations of;Iig ; > 

6(a) produce an image 600; shown in Fig. 6(b). As can be seen from a comparison of Figs: 
. * . . 5(b) and 6(b), due'to the different association of the objects A, E and F, the image 500 is 
di fferent to the image 600. The grouping of the objects E and F results in the operation (F 
OVER A) not being performed 
: 10. To render a grouped plurality pf objects onto a bac^ a conventional 

■. renderings system typically t^es a copy of ttie background image and then renders each.of 
the objects in the group onto the copy. Such a rendering system then calculates the 
. ; percentage of background *^ol^ur. in the resulta^; imgge copy and removes this 
background colour, from the image copy! The rendering system then applies operations to . 
15 the group as a whole; The result of such operations is then composited onto the original 



Where one pbj^ 

image, conventional rendering systems, using the above process produce an aesthetically 
satisfactory result for certain conventional compositing operations (iie., OVERy ATOP, 

20, ROVER, Multiply and Plus). However, Where one object of such a group removes colour 
, or opacity data, from the background image, conventional rendering systems are unable to 
satisfactorily remove the background image colour from the representation of the group 
cbmposited onto the background. As such, a group of objects cannot be composited as a 
whole pntp .a background image in order to produce |#.^fh^jc^ly''s^^<$tory result for ; 

25 . all compositing operations, . 
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Thus, : a need- clearly <: exists w for a-method of compositing graphical objectsrWhich 
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f allows .a ^oxiped plwali^r0F^iij^t$.^b.e^^iQposit^ onto a. background .image for , 

; ;^ubstahtiany J all ••^milja^^^^^^^Z - ■Z.'J. '.^'L' J • -C »«•"-'' 

..-Summary . . • . •*'•->• 

It is : an object of "the preSeW 1 mvehtioh fp substOTtiaiy overcomTe, or^jfi 'leMV; ; 

-* ameliorate, one or more disadvantages of existing arrangements* 

"*2 ■ According to .<pne aspect of toe^preseat invention "there; is plroviiied a methbdlpf ; 

compositing at least one "graphical object with an image, said object and said image 
Shaving associ atedvAolou£ Wd bpacity; component values, said method, comprising the steps 

;of: • ;.. i .1". 

generating at least one opacity .channel having associated opacity component 

values;; " v v , ' '"X .... - . 1 . 

compositing, the colour: and opacity component values of -said at least one object 
with the colour opacity w 

compositing said opacity component values of said at least one object with that of 
[ sudTaV.leasVone/^wity chaimel. to : produce an altered opacity chirihel, said, altered . 
opacity channel thereby representing the opacity component values associated with said 
image, remaining in said , image, following composition with said pplour and ppicity 
components of said at least one object. 

According to another aspect of the present. invention there is prpviiied.a method of . 
compositing at least one graphical object with an : image, said object and said image 
. :: having associated colour. and opacity component values, said method, comprising the steps 

of: " " .. ** ' 

...... generating at least one opacity channel hay associated opacity component 



-- > :•'» 



.61.34Q2.dQc . 



: z ~, compositing the cx>lo^ values ;of ;said; at least one object 

" L'T- compositing said opacity component one object with ihat of 

said at least one opacity channel to produce paltered opacity channel; and * - • ^ 
5 utilising said; altered ^(vHyrcKannel to remove ttie.cdlour.iahd opacity component 

: values of said image remaining in said image following composition with said colour and 
opacity component values of said at least one object. 

According to still another ^pect pfthe present invention there is provided a method 
,-*. of compositing a grouped plur^itylbf ^ graphical objects with an image, each said object : 
10 and said image having associated colour and opacity component values, said method 
comprising the steps of; . v 

generating at least one opacity channel having, associated opacify , component 
- values; ....... . . • ■ * 

compositing the colour and opacity component values of each of said objects with 
.15 the colour arid opacity component values pf said iitiage; 

compositing said opacity component values of each of said objects with that of said 
at least one opacity channel to produce an altered opacity channel- and 
utilising said altered opac 
. values of said image remaining -in smd image following composition x&QX. the colour: and 
20 opacity component values of each of said objects. 

Other aspects of the invention are also disclosed. 

Brief Description of the Drawings 
Some aspects of the prior, art and.one.or more embodiments of the. pr.esent invention 
are described with reference d the .drawings and appendices, in which: 
25 Fig. I (a) shows an image resulting from the rendering of three objects; 
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; Fig: 2(a)>hows^ ?p^s/k^C^j::~ 

. . ... ..... ----OibjCCt^. ■ • v.-.-Aw.w.- vSw.- - ... - -. .-- : .- : ....... ... .r. .: . 

✓ < : ^ 5 - > Fie. 2(b) shows the operations involved during the rendenng of the objects of Fig. 

- • ofaY ' " ■ - • ■ • •* ■ - ■ ■ • • 

" ?' - Fig. 3(a) i shows anobj ect. coniposit^ onto another object; ^ 

Fig. 3(b) shows the operations involved during the rendering of the objects of Fig. 
3faV '" " '" " " " '*"* ' ' " "" "" "' " " .". 

,10 i'.'l. v" Fig* 4(a) shows'ah image resulting from the rendering ofto 

Fig. 4(b) shows the operations involved during the rendering of the objects of Fig, 

. J Fig r .5(a) shows tbeo^ 

Fig. 5(b) shows an image resulting from the o^ 
15 Fig. 6(a) shows the operations involved during the rendering of three objects; 

..... • ^ . . ..... ■- > - - ........... ......... 

Fig. 6(b) shpws an jmage resulting frpnrthe operations of Fig. 0(a);; 
. . :Fig. X is- a , flow, diagr^, showing 
objects in accordance with one embodiment; - ■ 

Fig; 8(a) ; shows a green .object that is partiaHy tr^sparent; 
. 20 Fig. 8(l>).fi^^>'j|puAQSaj<5Mr 

. . .. Fig. 9 shows a. clear background image upon which the objects of Figs 8(a) and 8(b) 
will be composited, in accordance with an example; 

Fig. 10 shows the object of Fig. 8(a) composited onto the background image of Fig. 

.... 9;- ... ' . ... v \"r.. '■' . ~ - 

25 : Fig. 11 sifiows a duplicate 'of the background image of Fig. 10 and an extra opacity 

v ..... . ... . channel; " • ■ ■ • ■ - 



< v ... % 
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Fig^ 12 shows an updated^ duplicate background image and an updated alpha 
; ch^ne^ an object of Fig: 

. *: " -- - ;-.;•>.• :.•>:' ' ** - • • • . :.: . • . •■" • /■• •: :: • . .- . ,vw.™o«we**-:» 

.... . image, of. Jag. ,X l . :sw . .. ......... .. 

^i^^d^shows^-iiirtheF updated duplicate background image and an updated alpha 
5 : channel follow the wmpositing of another object -of Fig; 8(b) onto the duplicate; 
background image of Fijg.;.12;; ;.. .Z.'.'L, - ". I'Z.' 

Fig. 14 -,shows a. farther updated duphcate back^imd image following back^ . 
colour removal; 

; . Fig:" % 15 .shows;; a further updated duplicate background/!^ 

. . io application of group opacity to the updated duplicate bac^ 

Fig. 16 shows an updated version of the original background image of Fig. 10 



Fig! 17 is a schematic block diagram of a general purpose '. compute upon; which . 
arrangements described can be practiced;and 

* Fig. 18 shows the result of each of the above compositing operators together with a 



15 



Detailed Description including Best Mode 

It is to be noted that the discussions contained in the "Background" section and that 
above relating to prior art arrangements relate to discussions of documents or devices 
20 which form public Jmowledge through their respective puib;iicatioh and/or use. Such 
should not be interpreted as.a representation by, the present invent6r(s)..or patent applicant 
that such documents or devices in any way form part of the common general knowledge 
' in the art. * ■* 

A . method 700 (see.;Fig. 7)^pJ.cpntR.osl.ting'9 group of graphical objects, onto a 
25 background image, in accordance with an embodiment of the present invention, is 
described below with reference to Figs. 7 to 18. The method 700 allows a grouped 



:...•:.-■>■:•• : . . x :-: : ^ ... ,- ■ 



613402.doc 



plurality of objects to be composited onto a background image to produce the same result 
"TSM'if'i^K^Cfte.oM^ toad been;^ In Tl:*Z 

particular, ffie meiKoAjOO kllowslubh a composiHoh td be petfbrm^ 
is to be applied to a grouped plurality of objects as a whole. 

5 The principles Of the method 700 described herein have general w applicability to; any 

. rendering system that accepts, iriput graphical objects, and generates a final image. The. 
final image may be represented in any suitable format (e:g. pixels or rendering 
commands): The input objects for such a rendering system can be generated using a 
. . , graphical user interface, where a user can group a plurality of objects together in order to .: 

10 process the group of objects as a single object (or group object). Such a group object 
allows any operation (e.g; group opacity or input filtering) that can be performed on a 
iingle .objict to be performed on the group, object Each separate input object of su6H.a /. 
rendering "system includes an associated compositing operation used to composite the 
object onto a background image. 

15 The. method 700 is preferably practiced :using a general-purpose computer system 

I700, ;such as that, shown in Fig. 17, wherein the processes, of Figs„7 to 18 may be 
implemented as software, such as an application program executing within the computer 
system 1700. In particular, the steps of method 700 are effected by instructions in the 
software that are carried but by the computet . The instructions may be formed as one or 

20 more. code modules, each for. performing one br.more particular tasks. The software may 
also be divided into two separate parts, in which a first part performs the method 700 and 
a second part manages a user interface between the first part and the user. The software 
may be stored in a computer readable medium, .including the storage devices described 
below, for example! The software is. loaded into the computer from the computer 

25 readable medium, and then executed by the computer. A computer readable medium 
having such software or computer program recorded on it is a computer program product: 

- VA ' . 613402.doc ".; 
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J^e- - use of- the computer program- product -in the computer preferably- effects «»- 
*'■* advantageous apparatus Tor implementing them^ ''-Z- ' -Zl Z' 

the computer system 1700 . is . Jpimed Joy > cX>ii^eC.^omie'f7.(n» input" devices J; 

■S " display- device 1714- and " loudspeakers 7 ! 717. ; ;A-*Mi^nlator-pOTO^irtor (Modem) 
; : transceiyer device .1 7 1 6 is used.by the conipuW module 1701 for commumcating to and 

. ; ::from telephone lihe i 721 

: or other functional medium. The modem 1716 : can be used to obtain access to the 
j; ffiterngt,. ^:^tHto:nejWbyk systems;; such as ; a Meal Area NetAVork; (LAN) or a . Wide . . .. 

10 . Area Network (W the computer module 1701 in some, 

implementations. 

*7.: V.:.:: The.cqmp^ 

a memory unit.t706, for example formed: from semiconductor rfedom.taccess. memory; 
(I^lM) and read only memory (ROM). The module 1701 also includes an number of 

15 injput/ou^)ut (I/O) interfaces including an audio- video interface 1707 that couples to the 
yideo : display.l714 and loudsp^akers;.l 7 1702 
. and mouse,!. 7.03 : :knd optionally ajoystick (rtotlUi^trEed)/Md an;.ini^ the .: . , 

modem 1716 and printer 17151 In some impiementationSi the modem 1716 may be 
incorporated within the computer module 170^ A 

20 storage device 1.709. is provided and typically. incllides a hard disk drive 1710 and a 
floppy-disk drive 1 71 1 , A magnetic tape drive (not illustrated) may aiso be used. A CD- 
ROM drive 1712 is typically provided as a non-volatile source of data. The 
components 1705 to 1713 of the computer module 1701, typically communicate via an 
iritercpiinected bus 1704 and. in a mahngr. which ^6sUlt$ fc 1n>. - S^efa^0P al ' HK^ °? 

25 . operation of the computer system. 1 70.0 known to those, in the relevant art. Examples of 
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5>EBM-PC-s-and^ — *« .,...>,■.-.* 
* .r:!"::.P<?mpatibl^;SUn SgareStetiq^^ ^sterns wplv^ there^ : iti;.; : 

" ..d. , TypicaUly^^ on tKe h&ti.disK drive l7Mm& f&& tZ. 

- and con&oHed in its execution by ^th£proeessbr 1705. Intenm^iate storage- of the 
5 program and any "data fetched fromthe network 1;720 may be ^; accomplish^ i'Utjgg^the- ; v N 
: . semiconductor In some . 
. ■ instances, the application program may be supplied to^the user encoded on a CD-ROM or 
floppy disk and read via the corresponding drive 1712 or 1711, or alternatively may be 
;V.reM by..the user frpm the network 1720 via the modem dj^vfp6;T71 6. .^iMliiSr;. .the 
10 I? software can also be loaded into the computer system 1700 from other computer, readable 
media. The term "computer readable medium" as used herein refers to any storage or 
tr^smissioii m^ipn.tMrp^6ipd|^ in :;proyiding instructions :Md/pr ;data to the 
^computer system J7007fdf ,«cecuiibn.'!and/dr processing. Examples of storage ..media , . 
' include floppy disks, magnetic tape, CD-ROM, a hard disk drive, a ROM or integrated 
15 circuit, a magneto-optical disk; or a computer readable card such as a PGMGIA card and 
the like,.; whether or not such ..devices are internal / or external ; of the . computer 
V "moclulelT5.0;i . TExafhples of transmission media,; 'include >adio or infra-red '. transmission , : - 
channels as well as a network connection to another computer or networked device, and 
the Internet or Intranets including e-mail transmissions and information recorded on 
2Q Welshes ahdi theli^e. 

The method 700 of compositing a group of , graphical objects may alternatively be 
implemented in dedicated hardware such as one or more integrated circuits performing 
the functions or sub functions of the method 700. Such dedicated hardware may i nclude 
' graphic. ;.pr6c&s6fs, digital signal prQcesspfs, of one or more m tm^ft^^(^^j^ . 
25 associated memories. 
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; : rvr^rlTFo^ii^ 

render^ 

ird^r toYeduCT the^ f or «X^lf,;inff Giwrp 
" . 5. . . Blue, Alpha (RGB A) colour environment, to ^^^y^^ 1 ^^^^^^^; 
- multiplied RGBA, the colour^component values stored are R^0i5 (Uyl 00% Red X: 50% 

opacity),-G==0, B=0; A=0;5. . .; . . - "' 

Table 1 below., shows; ; the definition , terms . used throughout; the fpllowihg 
" ... . description to represent compositing operations. As shown in Table l. me term 'SLbelow 
10 is used to refer to a colour component value stored in a source buffer, ^e term *D' 
. below is used to refer to a cplour cqmponent value stored in a destination buffer. 
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Term 


Definition .x. ^.-x.:- x- -. '•> .o:-.- 


• • —■ - — 




*-*C. 


NoiT-premultiplied source colour component. 






.-Sea------ 


' Premul^ 




. , .,. ....... .. 


^ra »^ga »^ba 


-Premul tin lied source colour components for Red* - 
Green and Blue, respectively. \ 


., - . . ... 


... 


>. ' •. ..• 


Source opacity component .. . 




... . - ■ 


■Di5 : - : : ' : 


Non-premultiplied destination colour component. 








Premul tip! ied destination . TOlbfircc^pdndnt.. 














-L^ra* ^ga* -^ba 


Premultinlied destination colour components for 
: Red • Crreen and Blue-' ; rest5'ectivelv. : * -••***•• 


.... 






Destination opacity' conipbrierit. , . "..J.." . 






•D a (d)- 


Destination opacity component for a group buffer 
rnntairiin'o' the ftnacitv of the haclcorrtund channel 

in the grdfip buffer.; w ;. 






D<„> 


Destination buffer <n>^ where n=0 represents the 
HackPTound n=-l- renresents ffrouns in a ton 1 level* 
object, ii=2 r^mmts;ri^ted'^up^ 






ry 


The result. of a destination buffer foiiowine a 
compositing step (i;e., the updated buffer). 




The following equations (1) arid (2). are used to detemiirie the result of compositing ' 
5 source pixel values with destination pixel values. A source pixel value may be associated 
with either a single object, or a group of objects represented as a single object For each 






..;;.;■;■..;*;; ,*'.... .... .. .. . "... 6l ?^9 2 49 c , \.„ 





}■ • <w x:-- '- ----- ***.-•' c-.'c-l 



~ : r ;; : ^^xei; a:ydue;isMite™^]usmg e^ibnsXiyarid^) ^^*P^ hf ?; g ;rv 7 

.; .; rIg^B) ^and" for^ine . alpha chatinel. Depending on.^ compbsinng^ • 



* : to rendering/' 



Dca' = f(Sc,p^'S^D a +Y-S^( : l-D ? )^+ Z-Dca-O-Sa).. 
P n '=:X-Sa;D a :+ Y*S fl ?(l-P 8 ) + Z.Pa*(l^Sa) . 



.0) 



where: 



10 - 



X:. . represehts the intersection of: the opacityofa source pixeLyalue arid .a destination 

"i pixel value; - .; ■„ ' : , . .^"^ 

Y: represents the intersection of the source pixel value and the inverse of the 

..destination pixel, value; 
15.' Z: : represents the intersection of the ..inverse, bf jhe! source ..pixel rvalul and.. the 
destination pixel value; and 
:fD: represents a; function Of .the source and destinatipritcolpur; component, values as 
; defined by the particular .compositing operator used to perform, the operation (see 
•Table 2 below). 

20 • • • 

Table 2 dfefuies; some.cqmppsitjng operations in terms of X, Y, Z and f(). A person 
Skilled in. the relevant art wouid appreciate, that other compositing bperatiohs krioWh in. 
the relevant art can be defined in a similar fashion, table 2 also includes a column, 
Colour (Dca'), indicating an equation for ^ determining the destination colour component 
25 value for a particular compositing operation (e.g. source pixel OVER destination pixel). 
' Table 2 also includes a cblurori;.P;.'/showirig an equation for. determining the destination. 
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:ZZ.Z: . : "op^ky coinp^^ ;r ■ Z 

destination biacityVcomppnertt value for a group-bufferx the opacity ofHte'*.^,: ; : ';:| 
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Table 2 - ^ 



..%..■:•* '-v - .... . . j-.-xcs - :•>.♦. :•. 



- - - 

•"rtn"i»if 4 a#iriri" * 
v/ptr4uuu 




X Y Z 


Coibui- (Dm*) 


Opacity CD a '): 


: PaidS' ... 




0 


0 - — 
- 0' 

';.:;o:: 


- • , Q — -w - •• - • 
- •*• - 










..V . :•. 
l 

• i ";" .. 
o 


• >..<.• •- Si'Sa i D li : ' 

= Sc^ 


• Si-p, 
; ; '#s,:(i^P J1 ) :: 

. . . . = Sa . - 


v •• • • . . • ■ • 

"" ."o.'"V .' 


-Dst 


D c 


i ,„ ..... .. 

o 

"1 ' 


D c S a -D a 

.Vca V.*-' -*/ . ■ ' 

. -. . * - • • • 


.... Sa Pa - 

. + Pa-.(r- s a ) . 
- =p. 




OVER.. 


• S c . 

•• 


. . i . 

i 


+ D C1 -(1 -SJ 


S.-P, 

+ s a (i-P.) ."' 

+ D.(l-Si) 

= S; + P>-S a P a 


P a ; d-Sa) : 


ROVER 


D c 


i 

. . ■ • i 


U( Oft Uz 

• +S4(l : D a ) - : 
. „+P ca (l -S 1 ).. 


.. S a -P, 

+ s,ti-P0 

.; ..+Pa-(i.-s a ) "'■ 

- S, + P. - S a P. 


Pa-0-S a ) 


IN.- 


v: . Sc*:: 


i ... 
6 . 

0 


c .c ■.r>'"' 


S, ; Pa 


• 0 


. RIN <■ 




,1. 

:-0- ■ 

0 


- Pc-S a -P,. ; ... • ....... -., . - 




0 


OUT 


.0 


0 . 

1 

■ 

. V... 


Si.-(1 - P„) 




o . : 


ROUT 


o 


0 

■ o ■•• 

1 


.p^i.-s.v ■"" ■ 




Pa-d.^Sa).. 


, : atop ; 


:: Sc . 


1 

0 

. ■ ,,1. 


c .c. .r> - • 

• » c C>a L»a 

+ip ca i(i.-'s 3 ).:.r .: 

• =ScaP„ + P^(l-S a ) 


S a *D a - ■ 

i-r a 

.: +.p a ;ci-s,). "■■ 
=D .- : . 


Pad -Sa) 


RATOP 


- - *-'c 


1 

1 

. 9 


. .P t :S a P a 
+ S ra ( l - Pa) 

:.,-j>ca-s a '+s^i.-p.r ; 


,S a D a , .. 

+ S 4 (l-Pa) 

,.= s.'. '. 


0 


XQR 


0 


0 

i 

. i 


+Pca'd-S a ) 
^S^d -P-) + P«'d -s.y 


... Sa-(l .-Pa) 

' +P.0-S.) 

"Sa + Pa-^SaPa 


P. (l - Sa) 


Plus 


;s c + d c 


.1 

1 


• (S c *Pc)-S.-Pa • . 
Sca (l -D a ) • 
+ P»(l-Sa) . 

.. '.^.rhP™ 


s a ;p a . 

Sa ( l - P.) 

+ P a ; (lrS a ) 

. '= S„ H-,Pa,-,S,-Pa . 


Pad-Sa) 


Multiply'. 


Si-Dc 


1 

1 

I 


S c -P c -Sa-Pa 

sai-p a ) 

.... +:Pca(l - Sa). :.. 

= S^-Pci + S^l -i DA+aafl - Sa) 


Sa-Pi 

. . . ,Sa-(l .T PJ . . 
.+.P a :(i.-.S.),, 

= S. + P i -S a P a 


. Pa ( l- Sa), 
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.' : 111 V.;" 111." .rbbject^ - onto aib^k^und how be. descnb&,:wi& -reference 'ta Fig. .1! The - 

; "11" 11 1 ^ithod 700 will be farther described below with reference to an example shown in Figs. 

; ;; x .:8(a5,ta 16.,.. x . : . . • ■- — 

"I5 ~1,.1,1 7 Prior, to T«era£ng thel.rn^ &°X is 8 ^ raie ?: by 

compositing one or rnore ^phical objects to produce t^ The 
1 backgrpund; i^ (D 0 ) includes pixel value; background colour po^ KGB ; 

.11: / colour components) and opacity (i.e„ alpha.channel)! Similarly, each one of the objects 

in the group object; includes colour components and opacity: 
10 The method 700 is preferably implemented as software resident in memory 1 706 

I and controlled in its execution by the . processor L705. The method 700 preferably uses : 
bitmap renderings where each object is completely drawn into a destination bitmap one at: 
a time; ^ternatively, other ren^ 
...described embodiments; including serine r^ #e 

15 : generated . one" at a time) or pixel rendering (iX the final value . of each pixel is generated 

•■ • ........... W/i 7 • ;:. l ... '. " 11 .1.' 

- •• one at a time). ' 

Theme^ .1 
'1 image. (Do) to. produce a duplicatelbackground.. image (D\): .. Also at . step 701 the 
processor 1705 stores the" original background image (D 0 )» in -memory . 1706^ for later 
20 compositing with the group object. In the method 700, the duplicate background image 
(Di) is used for generating each Qf the objects in the group object. Once the group object 
1 . is generated in (Di), the group object is composited back.onto the background.image.(D 0 ). 

The method 700 continues at the next step ^ 702 r where the processor ! 705 gene^ 
an alpha channel (Dn(d)) for storing the opacity values of the background ^ image ^ jCE>o) 
25 remaining in the duplicate background image ^ (Pi)l during the operation of composite 
. the ^oup object onto the back^pund ^ imagCXDi)! (PvH 1. 



1 , charirieirpofdy) is'imtiallyiet 'to-f^^qMqae»l' ;* ... • - - - — • - - - : - : ••- * ■;■ -~ ~ 
"I T The following steps 703 f 70^™^ . T" "T^; t 

^■.'r.pk^ts df^e &oup^ 

• 5; :. channel (D a (d)). At step 703; If tHelprowssor 1705 detei^es:.ttiai.eacEof .m&Sbjects.of:.. '.L.. . 

: the group object have been Rendered into the duplicate background image (D r ) then the 
SeSod 700 proceeds .to step:707, . Otherwise; the' method 700 proceeds to step 704, 

* J . Where the colour component values associated with a current object of the group object 

are composited into the duplicate back^ T^e colour components of the 

10 current object are composited at step 704 using an equation shown in the colour column, ; 
'Da,', of Table 2, depending on the compositing operation being performed, 

.;; ;,At the next step 705, l^'pm^^ii^S^m^^iea the alpha cbannel of the poup ~ 
object onto an alpha channel (not shown) associated with the duplicate of the background 
. \ .. image (Pi), The cdmpositing.of the alpha channel of the group object hvstep 705 is 
15. . performed using an equation shown i 2, depending on 

the compositing operation being used. • 

The method 700.' continues^t. the next ^ step 706,; where the processor ; 1705 
composites the alpha channel of the group object onto the alpha, channel, .D a «j)' , generated 
at step 702. The compositing of the alpha channel in step 706 is performed using an 
20 equation shownin the i (D a (d/ ) column of Table 2 S depending on the compositing operation 
'/JbtftB used.' Far twcampl$,. fbrtiie compositing operation "ATOP**, the fonctibn Do)r 
.. Sc, X=.U y- 0 and Z= 1, as seen in Table 2. Therefore, Dcni'^ S co *t) a i + Dcai'Cl-Sa), D 0 i' 
; =D a , and D al(d) ?= D a)(d) '(i-S a ). Following step 706, the method 700 returns io step 703. 

Once each of the objects of the group object have been rendered into the duplicate 
25 background image (Pi), then the method 700 proceeds, to step 7.07. At step 707, if the 
group 1 object has an associated group opacity,;* filter effector any other, operation acting. 

■ ;\V' ,'r:../..: : .... .'• "..6.3402^1*. ««:. 



r 



..... . , _ . - ....-..-:*-. i. '•--.-.*•■■ s .. 



T r CtT^on' ^ prec^-;to^step»7«& : Otoe^sei the-. • ^ ■ 

: y* -method too concludes. ' '}^^ •;. *„; :t. ./::. :'z c : 

: ;g -2: ..V:;:..:^ f step 708, toe processor l?0S:ice^ve^iBny of ; the backj^otmd:colpur l?ft ;in thf ;; ; 
.".7\ " dupUcate background/image, (Di)"ta 

applying the group opacity or effect, for example, to the group object rendered in the ^ 
duplicate background;^ 

T ;l::d'eteMines :;the: iipjlatiii ^multiplied colour component vpje (P^),^Cthe., : iipdat^ .""U! 
10 destination opacity, component ^ pixel of the duplicate background . , ; 

image (Di). The processor 1705 determines the values (Dcav') and (Dar') in accordance 
with : the foilowing..e^ ;\. .i'l '"V\. " 

15 ; The method 700 continues at the nexTstpp 709r where; the pnicesspr ;1705 inverts. 
(DauiV*)- The result of step 709, represents the amount of the original background, image. 
(Do^Temoved from the duplicate background image (Di) during the execution of steps 
< 703 to 706. •■ " - ;■ - \ / \\\ : " ' " 

Pai(d) J , =;i-Da,(d).\ \ ;: (?) ... . 

20 . . - At the next step. 710, the processor .1705. applies the group effect ".(e.g."".. the - group 
opacity^ 

method 700 concludes at the next step 71 1, where the processor 1705 composites the 
completed ^pup pbject onto the original background image (Do%. The colour arid opacity. \; 
component values , of the dnginai^ 0o) are calculated at step. 711 in , 

25 accordance with the following equations (6) and (7) : 

' DcaO^f^cl^ .. . A 6 ) 
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• inFigs. : 8(s)to 16- ; ^T" '7. TJ. l^.'V " . T"!T "" "' ■ 7 --' ;;; »~ : ~ '■• — • ■ '»"■" • 
Fik graVsnoW VTOO%; green object. 802 that is 6W- opaque: The colour and 

:s ^opaci^-con|onent^ 
.• ^=0.6! 'FigVs^bX^howf *^P^4*j^'^.J^-8W 805 contains two objects 
i ^and 804' |:TJfe fitit^bject 8J>3 is red and: is 80% opaque. Jhe colour and opacity ; 
V I component values of the ^ed. object 803 are therefore, 8, and A ^ ) ;!;. The 

^OR' cpmposjtjni^ red object 803. As such, the red 

ID: object 803 will be composited onto any background image using, the XOR compositing 

.operation.- • 

• The second object 8 
colour and opacity ^mpqnent vahies of the purple object 804 are therefore, R=p,7, G=0, 
B=0.7 and.A=^).7. The "ROVER" compositing operation is associated with the object 
15 804. As such, the purple object 804 will be composited onto > any background image, using 
the ROVER compositing operation. . The group object 805 is 50% opaque and the 

.object 805 will be composited. onto any background image using the OVER compositing 
operation.* 

20 - : Fig. 9 shows a clear (i- e., IW = 0; -and D a0 '= 0) background image (Do) 901, upon 
.^hich the object 802 and the group object 805 will be composited, using bitmap 
. . . . Tendering,, in accordance with , the example. Again, other rendering techniques can be 
utilised in accordance with the example; including scan line rendering or pixel rendering, 

for example. "' , . 

25. In . the example, the object 802 is initially composited onto the background image 

/^C^^lt^H^uipaaJed hacfc^und image (D 0 ') lOQCas seen in, Fig.. 10, The object 
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.•.'22***" • * •--■::<•'- * - >•--•.-* -• . v-. * : - . ■- - . ... c- : 



: r ^-v.lgo2^s composited .. 

1 : 'Z; ! As at stepM 

duplicated^ produce a duplieate-baok^und^age- @>t) l iOU as seen in Fig;i l . <T*e 
5 background image (D 0 ') : J PQ1 can; be stored in ni^ft5ry"HQ6 for : latef;compositing with 
: ;. '. .the group object 805.;As.at,step 702, ah alpha channel (D 8 ( d) ) 1 1 03,.as shoWn iri Fig. 1 1, is 
-also generated for storing the opacity values of the background image (Do) 901 remaining 
in the duplicate background image (DO 1101, following the compositing of the group 
.. object (iTe.,; objects, 803 land 804) onto /the background image (D|),.l lOi: The alpha;.. 
10 channel D a(d) is initially set to one representing a fuHy opaque object (i.e., D a(d ) = 1). For 
the region 1 104 formed by the object 802, as seen in Fig: 11 / the updated destination 
; values. following the creation of me. dup.U^ background image:;(Di) 1101, and the alpha 
,,' chanhei (D a( d)) -1 105, are 'iistH .beiow: ' 
• (i)D ra r' • =Dm0. =0 

. is . . ( n ) Dg»c :. =.D 6 ao ;= o.6- ••; ;; " ' 

. ...JdiODbal'.. 5=Dba 0 , 40 • "{ '■■ 

, (iv)D aV ' = D a0 =0:6 ..." 

^"^(vyDo^/- • =r - 

20 Fig. i 2 shows an updated duplicate background image (Dt ') 1201 following, the., 

compositing of the object 803 onto the= duplicate background image (Di) 4 1 0 1 including 
the object 802, as at steps 703 to 706 of the method 700. Fig. 12 also shows the updated 
alpha channel (D a(d) '). 1203 following the compositing of the object.8Q3. The object. 803 
. is composited, onto the duplicate background image (D|). U01 using the XOR! 

25 compositing operation. As such, from Table 2, fCS c ,D c )= 0, X - 0, Y= 1 and Z = 1. 

•• • •• ••••• • - ... ■■■■■■■ 6U402;ao«?., 



:FuiWthe.^ 

• • . l.cttmpositirig operation areiisted below: ^ '•' . .v.; . 

(iy) . D a i ( o).'-Dai(d)?(i-s a ). • : • '.:•'" = 



....... »■*>( 



The updated destination values for the region of overlap 1204 of the objects 802 
.: and 803; as seen in. Eig, 1 2, following: the. compositing of the.object 803: onto the duplicate 
10 background image 00 1 101 are listed below:" 

(«) ' P^r= Sga-0 -PaiX+^Ki^ i :oKi-o:6X+;0:6'(i-o.8) =0.12 

. ^ Dba,^ SbaKl-Pa.) + Dba^^S*) 1 =C <Kl-6.6) +" 0.(1-0.8). ! =0 .. 

(iy) »D a . ' =Sca.(l-D..) + Daf(l-Sa) ' . = oVCM)*) + 0.6.(1-0.8). =0.44 

; .i5 r:: (V) :Caf ( ^ : =Di U £.(i- : s a y : ; : ;;~ =7i-j;irO:8r '= ck2- : 



Fig! 13 shows an updated duplicate background image (Di ') 1 301 following the 

- compositing of the object 804 onto the previously updated duplicate background image 
(D, ') 1 201 , as at steps 703. to 706 of the method 700. Fig. 1 3 also, shows the updated 

20. alpha channel (D a «i)') 1303 following the compositing of the.object 8041 The object 804 
is- composited onto the previously updated background image (Pr) 1201 using the: 
ROVER compositing operation. As such, from Table 2, f^S e ,Pc)= Pc, X = 1, Y= 1 and Z 
= 1. Further,, the equations for colour. D ca i\ opacity D ol \. Pal ($)'., arid Pai«i)' for the 
. ROVEiR. compositing operation ^e.iistedxbeiow:,! . 

25 '(i) bca,' -i^-^+^Ki^IW^D-Kl^- ' = E>ca1 + Sta'Ci- D a) ) 

- -(ii) E> 9 r' = D a) .s a + s>.@f Bit) t®**Q^.:: =i3at + V(h D ?<) 




-va ........ ....... .••„*.•.:.% -w24- 



. >.-. ... : 



. \ V.--. 



,=0.12 
'•=0392 
= 0:832 
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•* - The Updated destination* values fot the tegidn of overlap 1304 of the objects 802,; : ~. 

■. ..- „.•>- „. ~k • • -•• <» •■ " ;"' ' .... .- -.. ■ -■• •• ........ .*>•■ 

..Strand :804Yas.seen.ih.Fi^ ^ 
previously up^^ ., -™ j - 

(») DgBi ' =D 8 ..+ya-D.«) • "• . i2.+: o.(i-Jo.44) j 

:(iv)D ol * . =D 0 , + Sa<i-D ai ) .: . ; =0:44 + 0:7.(1^.44); 
,: (v) t> al(d) ' =Dai(d)«(v- s a ) =o.2.(i -0,7) f= : .o.o6..- j •"• ".. 

Fig. 14 shows an updated duplicate background image (D|'). 140) following the .... 
removal of any remaining colour attributed to the previously updated duplicate - 
background image, (^ '): 1301, as. at step 708, and inverting the result of Pai^ as at step 
.709 of the method 700. As described: above, in order to produce, the updated duplicate 
background image (D, 0/1 40 ly the processor 1 705 determines the updated premultiplied 
-colour component Value (D^j '), and the updated destination opacity component Value 
(Dai'), for: each pixel of the updated duplicate background image (D,y 1401. Fig. .14 also 
shows the updated- alpha channel 0 a(( ^); i4O2: blowing me removal of the remaining 
colour attributed to the previously updated duplicate background image (Dj;) 1301: As 
such, the equations for colour D ca i \ opacity Dai', and Daiw for the operation of steps 708 
. are listed as. follows:, 

(0 Deal' =D C al-Dcaff'bai<d) 

(i|) Dal' =D»J -DaO ' DaKd) . . ' 

(iii).Dai(d) -l'-Dai(d) 

the updated destination values for the region of overlap 1403, as seen in Fig. .14, 
following the . operation of steps 708 and 709 on the previously updated duplicate 
background -image (Dv') 1301 arehsted belowr ; ; 
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Fig. 15 shows an updated explicate background image (D/) 1501 following the 
.. application of grouplopacity to the previously updated dupl.icate backgrduhd image .(Pi').. 
1401 and the previously updated alpha channel (D a( d)') 1402, as at step 710 of the metiiod 
70% The equations "for coloW Dcji ^ opacity Dai *, and Paija)' for the operation of step 710 
. are listed, as follows: ; ' . .... 

(i) Dcai' ""■ Dei • o.5 y"".". ''. V'::r 

(ii) Dai' , : t \- . " ■■'■T V 

(iii) D aK d) =Pa](d)«o;5.: / ' ... .:. ."' r ■ 

The updated destination values for the region of overlap. 1.503, as seen in . Fig, .15, 
following: the operation of step- 7 10 - on. the previously updated duplicate background 
image (p ; ') . 1401 and opacity (D a (d);) 1402 are listed below: . 
(iXPrai' ; = 0,712'0.5;; r . T . =0.356;. 

(ii) .;Dgai.' =0.584 '0.5 • ¥0.042,: 

(iii) D*i ' -= 0,392 • 0.5 ■ = 6,196 

(iv) D a i' =0:796 ' 0.5 ... T 0 - 398 
. (V) Dai(d)' .. = 0.94 -.0:5 . . =0:47 

Fig. 16 shows an updated original background image (Do') 1 601 following the 
compositing of the- group object 805 of the previously updated duplicate background 
image (D,'). 1501 of Fig. 15, onto the background image (D 0 *) 1001, as at step 71 1 of the 
.method TOO; The group object 8.05 is composited onto the background, image (Do'). 1001 
'! using the OVER compositing oper^ibh. As such J ,from,Table.2, f(S c ,D c )= S c , X.=. 1,Y= 1 
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compositi'ngop^^ ~ - •- - ; ■ "*V"^T7.'" " 

- •■ 

'." .: The updated desHnation^alueslfor ffie regain oth^^-l&^^.s^:^ Fig. 1(5, 
following the operation of step 7H o^the background image (D 0 ') lOOl are listed below: : 

«>iw : •^=s ro +D ra ;.(i-^r.I :; -03564- ^ci-o;47>^;: 

(iv) D al ' T^ t^^-^w^v =^- 398 +0 6 *( l -°^ 7 > : -°£?* 6 :. 

The aforementioned pre There 
: .. are- many other Variants of the preferred method(s) which use . different control flows 
without departing the spirit or scope of the invention; Furmermore one or more of the 

The foregoing describes only : some ; " embodiments of the present', invention, and 
modifications and/or changes can be made mereto wimout departing fiom the scope and 
spirit of the invention, the embodiments being illustrative and ;not restrictive. For 
example, , .various , techniques / can be used to perform the. rendering, operations in 
, accordance with, the embodiments described, above. Where, bitmap rendering is used, 
each object is completely drawn into the bitmap one at a time. Where a copy of a 
background image is made, or extra storage is needed to store a pixel, a buffer can be 
used.. Alternatively, other . rendering, techmques. can ;be. utilised in accordance with the 
described embodiments including scan line rendering .where complete single, scan lines 
are generated, one at a time, or pixel rendering where die final value of each pixel is 
generated one fit s' time. " 
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: X-; A method: of compositing at leM ohe graSWcal ooji^t wffi. w image, said object 
and said image having- associated colour and 

c6mprising;;the steps of:; ... : . ; : ; '[ Z . ;.1 \Tl "" "' " ,1- 

. generating, at least one, opacity channel' having associated ..opacity .component. 

•values; - :• :: '. . ' .' ': .; a'.. [". " ......... ■? 

compositing the colour and opacity component values of said at least one object 

: with thexolour and ^ 

. compositing said opacity component values of said at least one object with that, of 
said at least one opacity channel to produce an altered opacity channel, said altered 
opacity channel Mreby represehtipg the opacity component values associated with: said 
image remaining in ; said image .'. following composition with said; colour arid opacity 
components of said at least one object. 

2. , : A, method according to claim 1 , further comprising the step of utilising said altered 
; opacity, channel ,to remove" the colour and opacity tcomponent values of said image 
remaining in said image following composition with said colour and opacity component 
..yalpw-tff^d_at1fctu*one'object; x , ' . 



20; 



. 3/ . A method according to claim 2, further comprising the step of utilising, said altered, 
opacity channel to composite the colour and opacity component values of said at least one 
object with the colour and opacity component yafa^ 

25 . 4. A method according to claim "any one. of .claims 1 to 3, wherein said at least one 
object is one object of a grouped plurality of objects. 
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"Z.5'"' ,A method according M^^^ * «^P- 

- effect to said ^uped piura "-VI ..7" IT T . ' > . 1 V 
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Z . ' : A method acc6rtirig ib;claim:4;.fufthef wmprising.me. step of composing :<»lb»ff .' 

. = and opacity component values of each object of said grouped plurality of objects with the 
colour and opacity component values of said image. ; . . 

7 "\ 7.7 . A method according Vany one of claims ^ 

10 inverting said opacity values of said altered opacity channel; .. ; . . . 

J&.„ A-methbd according to. any. one:of ciaims.l to,7^ 
copying said image to form an imagecopy; ... 1 ' .' "... 

,15 %. . .. A method according to. claim. 8, further comprising the.;step . of compositing colour 
. ; . ..and opacity component values of said Vat least one object with colour and opacity 
component values of said image copy; - 

.....1,0. A method according to. claim 9, wherein said altered opacity channel represents 
. 20 opacity component values associated with said image copy remaining in said image copy 
following composition of said colour and opacity component l values of said at least one 
object with, said colour and opacity component values of ^ 



: : 1 i . A method according to claim 9, "further comprising the step of utilising said altered 
25 opacity channel to remove the colour and opacity component values of said image copy 
- remaining in said image copy- -following; composition ;0f said colour and opacity 
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- .,,,,,>,=:, values of said image copy; - :^:7"ZJ,..^ ■■■ •••• * •• = == ->••- 
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12! :. Armethoda^ . 

; ^ . opac^dt^^ . .. r™.:| 

object wi th the colour and opacity component values of said image: ; 



10. 



•15- 



20 



13. A method of compositing at least one graphical: object wim an image, said object, 
and said image having associated- colour and opacity component vatufes, said method 

composing the steps of: 77 

generating at least one opacity channel having associated opacity component 

values; ;' ;- .; ' ";. ' " J. 7 ,77... '. ... •• . .- . , ■ 

. . coihpositing the colour and; Ppadty Pf said at.lea^ One object 

with the colour and opacity component values of said image; 

-■' compositing said opacity component values of said at least one object with that of 
said at least orte opacity channel to produce an altered opacity channel; ^ 

utilising. said altered opacity channel to rempvc the colour and opacity, compohent 
values of said image remaining in said image following composition with said colour and 
opacity component values of said at least one object. 

14. A method according to claim 1 3 3rther. comprising the.step.of utilisihg said altered. 
. opacity channel to composite the colour and opacity component values of said at least . one 
object with the colour and opacity component values of said image. 



25! 15, A.method according to claim any;. one of claiins. i3 or 14, wherein said at least one 
object is one object of & grouped>pluraiity of objects, • 
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16.: A aM&i6d'^lr«eni^Bi«Xgmu^ plurality o£ graphical obj^b with-an- image,. 
- each said oj^TOt and said image h 
\* ;:^d method 

X. JC^. generating "at- least ^ : - 

• • values;^ " '; - 1 " . =- ■ - ^ ■ ■ 

compositing the cp^ opacify component values of each of M pbje 

' the colour and opacity component values of said 

compositing said opacity component values of each of said objects ^ wth^that of said 
10 at least one opacity channel to produce an altered opacity channel; and" 
.utilising said altered opacity* chmind to remove. the coto^ 
, : values of said image remaimng in sak image^f^^ composition with the colour and 

ppacity component values pf each of said objects. 

15' XI. A mettiod according. to claim- 16, further comprising t^ " 
to form an image copy. 

.18, A method according, to claim 17, further comprising the step Of compositing the 

colour and opacity component values of each object of, said grouped plurality of objects 

20 with colour and opacity component values of said image copy. 

, 19. An.apparatus configured to perform, the steps of the method according to any one of 
. ciaimsltol8. 



25 20. A computer program comprising code to.perform the steps of toe method according 
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